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Gentlemen:
The International Great Lakes Research Advisory Board,
 
in partial fulfillment of its responsibility under the
Water Quality Agreement of 1972, is submitting the following
7 Third Semi-Annual Report on the status of Great Lakes water
quality research activities.
Respectfully submitted,
   
James P. Bruce Stanley M. Greenfield
Chairman Chairman
Canadian Section United States Section
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INTRODUCTION
Th
is
th
ir
d
se
mi
-a
nn
ua
l
re
po
rt
of
th
e
Gr
ea
t
La
ke
s
Re
se
ar
ch
Ad
vis
or
y
Bo
ar
d
to
the
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
(IJ
C)
cov
ers
the
ac
ti
vit
ie
s
of
the
Bo
ar
d
sin
ce
the
sub
mi
tt
al
of
its
October 1973 report.
The
Re
se
ar
ch
Ad
vi
so
ry
Bo
ar
d
as
es
ta
bl
is
he
d
und
er
pro
vis
ion
s o
f t
he
Can
ada
- U
nit
ed
Sta
tes
Agr
eem
ent
on
Gre
at
Lak
es
Wa
te
r
Qu
al
it
y
fun
cti
ons
to:
re
vi
ew
re
se
ar
ch
ac
ti
vit
ie
s
co
nc
er
ne
d
wi
th
and
ap
pl
ic
ab
le
to
the
qu
al
it
y
of
the
wa
te
rs
of
the
Gr
ea
t
Lak
es
Sys
tem
;
ma
ke
re
co
mm
en
da
ti
on
s
to
the
IJC
co
nc
er
ni
ng
re
se
ar
ch
nee
ds,
and
pr
ovi
de
sc
ie
nt
if
ic
adv
ice
on
spe
cif
ic
pro
ble
ms
whi
ch
the
IJC
and
Gre
at
Lak
es
Wat
er
Quality Board refer to it.
In
the
fol
low
ing
sec
tio
ns
of
thi
s r
epo
rt,
the
Boa
rd'
s
two
mee
tin
gs
are
rep
ort
ed
in
a t
opi
cal
fas
hio
n,
and
the
reports of its seven standing committees are presented.
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REPORT OF BOARD MEETINGS
The Research Advisory Board met for its sixth meeting
on
Dec
emb
er
6,
197
3 i
n t
he
Win
dso
r O
ffi
ce
of
the
Int
ern
ati
ona
l
Joi
nt
Com
mis
sio
n.
The
sev
ent
h m
eet
ing
was
hel
d o
n M
arc
h 6
and
7,
197
4 a
t t
he
Env
iro
nme
nta
l P
rot
ect
ion
Age
ncy
, N
ati
ona
l
Environmental Research Center in Cincinnati. A brief
outline of the topics discussed at these two meetings follows.
IJC/CCIW VIRUS SYMPOSIUM AND BOARD ACTION
Following discussion of the summary report of the CCIW
Virus Symposium, November 1973 (Appendix 4) at its fifth
meeting, the Board decided to appoint an Ad Hoc Committee
to recommend on Virology Research Needs. Membership was
drawn from the Standing Committees on Health Aspects,
Analytical Sampling and Measurement Methods and Water and
Wastewater Treatment. Dr. Stopps was appointed to be
Chairman. The report of this Ad Hoc Committee is included
as Appendix 5.
AD HOC COMMITTEE ON NEEDS FOR A GREAT LAKES SIMULATION
MODELLING SYMPOSIUM
 
Mr. L. Crook was requested by the Board at its fifth
  
 meeting to convene this group. The Ad Hoc Committee met
at the IJC Great Lakes Regional Office, Windsor, on
February 25, 1974. The Committee's recommendations to the
Board are reported as Appendix 2.
RESEARCH ADVISORY BOARD DOCUMENT, RESEARCH NEEDS: GREAT
LAKES WATER QUALITY
 
This section of the Board's Second Semi-Annual (September
1973) Report to the Commission was bound separately and a
preface included to facilitate its distribution. The
emphasis of the needs document was clarified by the Board
Chairmen. The needs listed were not considered "priority"",
but areas of research presently inadequately treated by
past and ongoing research. The publication was first
issued as a working document to elicit comments from the
research community.
Copies were either distributed by the Windsor
Office at the request of Board members or sent to them
for personal distribution. In addition, summary reports
were prepared for distribution as a technical note and
press release.
IJC PUBLIC HEARINGS
The IJC Great Lakes Regional Office Staff has
collaborated with the Canada Centre for Inland Waters
(CCIW)
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THE GREAT LAKES REGIONAL OFFICE
Since October 1973, the staff of this office have been
increasingly involved in Research Advisory Board business
and have assumed the secretariat responsibilities for the
Board and largely also for its Standing and Ad Hoc Committees.
In addition, the Office hosted the sixth Board meeting,
several of the Standing Committees' meetings and the meetings
of the Ad Hoc Committees on Viruses and Modelling.
PROGRESS ON NEW REFERENCES
Phthalate esters were earlier referred to. A summary
position paper was prepared by Board member, Dr. J. Kramer,
McMaster University, on asbestos-like fibres. At its sixth
meeting the Board requested this assignment; a summary of
the status of the report constitutes Appendix 3.
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At each Board meeting, the Standing Committees report
the
ir
act
ivi
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s.
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sum
mar
ies
of
the
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ac
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are
enu
mer
ate
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s A
ppe
ndi
x 1
Sec
tio
ns
A t
hro
ugh
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of
thi
s S
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 RECOMMENDATIONS
The
Research
Advisory
Board
recommends
to
the
International
Joint
Commission:
that
the
Board's
report
on
virology
research
be
transmitted
to
the
involved
governments
with
a
strong
recommendation
that
significantly
greater
emphasis
be
placed
on
research
concerning
potential
epidemiological
hazards
of
waterborne
viruses
associated
with
man's
activities;
that
increased,
coordinated
research
efforts
on
the
disinfection,
including
chlorination
and
ozonation
of
sewage
effluent,
be
directed
toward
the
determination
of
the
potential
harmful
effects
of
such
practices
versus
the
benefits;
that
the
measurement
of
specific
conductance
be
substituted
for
conventional
gravimetric
determinations
of
total
dissolved
solids
in
the
open
waters
of
the
Great
Lakes
and
that
appropriate
correlation
factors
be
used
to
relate
the
specific
conductance
values
to
water
quality
standards expressed as T.D.S.;
,. v V Tyirrr , 7 . ——.r; «Jurnrv—y. —
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tha
t s
upp
ort
be
giv
en
to
a w
ork
sho
p o
r s
emi
nar
on
nea
r
sho
re
eut
rop
hic
ati
on
pro
ble
ms
as
evi
den
ced
by
Cla
dop
hor
a o
r
oth
er
att
ach
ed
alg
ae
wit
h s
pec
ial
emp
has
is
dir
ect
ed
tow
ard
the quantitative determination of biomass;
tha
t t
he
Com
mis
sio
n a
ppr
ove
the
est
abl
ish
men
t o
f a
Res
ear
ch
Adv
iso
ry
Boa
rd
- W
ate
r Q
ual
ity
Boa
rd
Joi
nt
Com
mit
tee
on
Wat
er
Qua
lit
y O
bje
cti
ves
.
Thi
s j
oin
t c
omm
itt
ee
wou
ld
rep
lac
e t
he
RAE
Sta
ndi
ng
Com
mit
tee
on
Sci
ent
ifi
c B
asi
s
for
Wat
er
Qua
lit
y O
bje
cti
ves
and
the
WQB
Sub
com
mit
tee
on
Wat
er
Quality Objectives;
that this list of recommendations be forwarded to
gov
ern
men
ts
by
the
Com
mis
sio
n w
ith
its
exp
res
sed
end
ors
eme
nt
for appropriate programs and funding.
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 APPENDIX 1-A
SCIENTIFIC BASIS FOR WATER QUALITY CRITERIA
SCOPE
 
The Committee has reviewed existing and proposed water
quality objectives in accordance with Canadian Chairman
Bruce's charge to the Committee (Attachment A). This
report presents the findings of that review.
NATURE OF REVIEW
The Committee's review of existing and proposed water
quality objectiveswas based upon the National Academy of
 
Science's review of Water Quality Criteriafor the U.S.
Environmental Protection Agency; the draft EPA report on
water quality criteria being prepared in accordance with
Section 304 (a) (l) of the Federal Water Pollution Control
Act, as amended, based largely upon information in the
previous document; and upon the experience of individual
Committee members.
The Committee's review was based upon availability of
scientific information upon which to improve or refine
existing objectives or establish objectives for additional
_ 13 -
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sub
sta
nce
s
in
acc
ord
anc
e w
ith
our
cha
rge
.
The
Com
mit
tee
did
not attempt to take into account the feasibility or desirability
of
mak
ing
the
ref
ine
men
ts
or
cha
nge
s o
utl
ine
d b
elo
w i
n r
ela
tio
n
to
ins
tit
uti
ona
l i
ssu
es.
Suc
h i
ssu
es
as
cur
ren
t s
tat
us
of
imp
lem
ent
ati
on
of
wat
er
pol
lut
ion
leg
isl
ati
on
in
the
Uni
ted
Sta
tes
and
Can
ada
,
or
pr
oc
ed
ura
l
di
ff
ic
ult
ie
s
in
ma
ki
ng
cha
nge
s
in
the
Gr
ea
t
Lak
es
Wa
te
r
Qua
li
ty
Ag
re
em
en
t
at
thi
s
tim
e
wer
e
not
con
sid
ere
d.
A m
ut
ua
ll
y—a
gr
ee
ab
le
ph
il
os
op
hi
c
fra
mew
ork
for
num
er
ic
al
wat
er
qua
li
ty
ob
je
ct
ive
s
is
nee
ded
;
this committee will work toward that end.
GENERAL FINDINGS
In
gen
era
l t
he
Com
mit
tee
fou
nd
tha
t a
num
ber
of
the
obj
ect
ive
s
lis
ted
in
Ann
ex
I o
f t
he
Gre
at
Lak
es
Wat
er
Qua
lit
y
Agr
eem
ent
cou
ld
be
ref
ine
d b
ase
d u
pon
sci
ent
ifi
c k
now
led
ge
now
ava
ila
ble
.
The
bas
is
for
the
se
fin
din
gs
is
gen
era
lly
reflected in the documents cited above.
The
Com
mit
tee
fou
nd
tha
t q
uan
tit
ati
ve
obj
ect
ive
s c
oul
d
be
est
abl
ish
ed
for
a n
umb
er
of
imp
ort
ant
par
ame
ter
s.
In
add
iti
on,
the
gro
up
ide
nti
fie
d a
num
ber
of
rel
ati
vel
y m
ino
r
rev
isi
ons
or
cla
rif
ica
tio
ns
to
exi
sti
ng
obj
ect
ive
s w
hic
h w
oul
d
be of lesser importance.
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SPECIFIC OBJECTIVES
In
Annex
1,
Paragraph
1,
of
the
Water
Quality
Agreement
water quality objectives for the boundary waters of the
Great Lakes are specified.
Committee recommendations
pertinent to this section follow:
No Change
In
the
areas
of
microbiology,
dissolved
oxygen,
pH
and
phosphorus no immediate changes are recommended.
Total Dissolved Solids
The Committee could recommend no specific change, but
believes the present objective represents an inconsistent
value and that this objective requires additional attention.
It is not possible to comply literally with the term "should
not exceed present levels."
Further,
the 200 milligram per
litre level may not be achievable in the future.
Iron
 
No change is recommended if the objective is to protect
 
drinking water,
but this could be more accurately specified as
"soluble iron."
 _ 15 _
Radioactivity
A more specific level can and should be set on the
basis of available information.
Taste and Odor
This objective could be refined to specify that
the
se
mat
eri
als
sho
uld
not
be
pre
sen
t i
n c
onc
ent
rat
ion
s w
hic
h
wou
ld
tai
nt
and
red
uce
the
acc
ept
abi
lit
y o
f o
rga
nis
ms
as
determined by organoleptic tests.
INTERIM OBJECTIVES
 
Annex 1, Paragraph 2 outlines interim objectives.
Committee recommendations concerning this section are:
Temperature
Specific temperature objectives could be established,
based upon protection of selected species. These should be
based upon exposure periods to maximum temperatures
established on a seasonal basis.
Mercury and Other Toxic Heavy Metals
Spe
cif
ic
obj
ect
ive
s c
oul
d b
e e
sta
bli
she
d f
or
ind
ivi
dua
l
heavy metals as outlined below.
_ 17 _
Persistent Organic Contaminants
Body burdens in fish should be established as
objectives for PCB's and pesticides.
Settleable and Suspended Materials
No change necessary, but this could be quantified by
establishing maximum permissable decreases in the compensation
point.
Oil, Petrochemicals and Immiscible Substances
The Committee recommends no change.
OBJECTIVES REQUIRING CONSULTATION
Canada and the United States under Annex 1, Paragraph 7
agreed to consider setting specific objectives for a variety
of substances.
Reliable Levels
The Committee believes that reliable levels cannot be
set on the basis of existing information for the following
substances where the objectives are designed to include
protection of fish and aquatic life:
Ammonia
Arsenic
 F
f; ‘
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Selenium
Oil
Not Significant
The following substances should be dropped from
further consideration at this time as not significant.
Barium
Sulfate
Chloride (adequately covered in the Total Dissolved
Solids objective).
Quantitative Objectives
For the following substances the Committee believes
that quantitative objectives could be established.
Zinc
Copper
Cadmium
Chromium
Cyanide
Nickel
Mercury
Lead
Fluoride
Objectives should be based upon protection of
selected species and use of bioassay procedures on the
 
  
_ 19 _
receiving waters concerned.
Organic Chemicals
 
Organic chemicals could be broken into functional
classes and objectives established for some classes of
significance. The Committee has not undertaken this
breakdown.
Phenols
Under "Specific Objectives, Taste and Odor," phenols
are adequately covered.
RESEARCH ON HAZARDOUS MATERIALS
In addition to reviewing the existing and proposed
water quality objectives, the Committee has addressed the
particularly important issue of research on hazardous
materials leading to establishment of improved Great Lakes
water qualityobjectives. Materials which are persistent,
toxic, and subject to bioaccumulation (e.g., toxic metals,
PCB's, etc.) are a significant area of concern.
Urgent Needs
There are several factors which make research on
hazardous materials an urgent need:
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Substances or materials for which quantitative
objectives can be set are limited in number.
Even for these substances, criteria would be based
upon laboratory bioassay tests modified by
appropriate application factors — as contrasted with
actual knowledge of long-term ecosystem effects.
Significant regulatory issues over the long run
are likely to be associated with chronic, low—level,
and insidious effects, which could accompany the
accumulation of hazardous materials residuals in
the lake.
The number of new substances representing potential
pollutants can be expected to rise over the long run.
Research should focus on three related aspects:
1.
2.
Improved bioassay procedures.
Means of correlating bioassay procedures with
ecosystems effects.
Protocols for determining effects of new or
existing substances and compounds which should be
an integral part of any hazardous materials
strategy designed to identify and regulate such
materials.
  
Considerations
Research programs should consider such aspects as:
1. Joint action of toxicants, especially at sub—
lethal levels, and including organisms lower in
the food chain than fish.
2. Effects of natural physical and chemical variables
as modifiers of toxicity.
3. Effects of time-concentration frameworks on
response, including response to intermittent
dosing.
4. Validity of deriving safe concentrations from
short-term assays.
5. Determination of biologically active chemical
species and their relative biological availability
in natural systems.
6. Discrepancies of bioaccumulation processes.
Cooperative Research
 
Two promising avenues of cooperative U.S. — Canadian
‘ research which could lead to progress along the above
lines are:
1. A coordinated research program among U.S. and
Canadian laboratories designed to expand
knowledge of selected contaminants. Selection
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g
of
con
tam
ina
nts
sho
uld
ref
lec
t p
rio
rit
ies
based upon distribution and frequency of
occurrence and existing information on toxic
properties of substances concerned.
The program could:
(a) Provide coordinated testing at various
laboratories on different background
waters (e.g., Lake Superior, Lake Erie,
etc.).
i (b) Provide coordinated testing at various
; laboratories on different organisms or
life stages.
2. A coordinated ecosystem study in which toxic
effects are tracked through the system
through testing in a simulated environment
(e.g., controlled ponds with lake water flow,
plastic enclosures, etc.). The joint U.S. -
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Canadian Controlled Ecosystem Pollution Experiment
(CEPEX) currently being initiated off Vancouver
Island might serve as a model for designing
such an effort.
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OTHER MATTERS
The Committee is addressing other issues and expects
to make recommendations concerning these at a future time.
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These include:
1.
2.
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ATTACHMENT A
MEMORANDUM
TO:
Dr. Allan Hirsch,
Chairman
Standing Committee on Scientific Basis for Water
Quality Criteria
In discussion of the role and function of the Standing
Committee on Scientific Basis for Water Quality Criteria, the
Research Advisory Board decided to ask the Committee to
undertake as its initial function, the following tasks:
1)
2)
Review existing water qualityobjectives given in
Annex 1, Para. 1, of the International Great Lakes
Water Quality Agreement, and report on availability
of research results and/or adequacy of ongoing
research, to permit further refinement of those
objectives, if required.
Review the lists of substances and factors for which
specific water quality objectives are to be developed
by the USA and Canada [Annex 1, Para. 7 (a) and (b)]
and advise the Board on:
a) the substances for which sufficient research
results are now available to establish Specific
objectives,
b) those for which sufficient research is underway
to establish specific objectives within two
years,
c) those for which increased research efforts are
required.
-24- ...2
 3)
In the case of 2(c),
advise the RAB of the nature of
the research required and of laboratories
capable of
undertaking the needed studies, if they were to be
adequately funded.
The Research Advisory Board would appreciate a preliminary
report on these matters by September, 1973.
J.P. Bruce
Canadian Co-Chairman
Research Advisory Board
cc: Research Advisory Board Members
Members Committee on W.Q.C.
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Advisory Board and IJC by developing proposals for needed
research policy positions and scientific advice in the fields
of social sciences, economic, and legal aspects of water
quality;
3. Cooperated with the Research Advisory Board
through reportson recently adopted public information policy
for IJC, through informal comments on the Upper Great Lakes
and Land Use Activities Reference Group studies of the Inter-
national Joint Commission, and through listings of priority
topics for research and subjects of Committee responsibility;
4. Tendered to the Research Advisory Board a
Proposal to Study Public Involvement Techniques as they relate
to IJC needs in the Great Lakes; and
5. Established a working program for State-of-the-
Art Reviews of ongoing research to further identify and report
knowledge gaps to the Research Advisory Board and the
International Joint Commission.
FUTURE ACTIVITIES AND ROLE OF SSELA
Specific work tasks will be assigned to groups of
Committee members for review and approval bythe full
committee. These tasks will be part of the work program
mentioned in five above. Further, the program may hold
seminars and workshops and invite the assistance of special
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 caused by chlorine and ozone in disinfection and chemical
treatment of wastewater, and operational efficiency of
municipal sewage treatment plants.
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 the StAnding Committee indicates that an operational
definition, based upon filtration through membrane filter
is required and that the measurement of specific conductance
is the best approach, due to the difficulties of gravimetric
determination at low dissolved solids concentrations. In
order to relate the conductance measurements to the
standard of 200 mg/l in the Great Lakes Water Quality
Agreement, suitable correlation factors must be developed.
Available data on samples from Lake Michigan, Lake Erie,
and tributary streams are being examined, but comparable
inf
orm
ati
on
fro
m t
he
Upp
er
Lak
es
is
not
rea
dil
y a
vai
lab
le.
A report with recommendations will be made to the Research
Advisory Board for transmittal to the interested groups.
Dr. Claire Schelske of the University of Michigan
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IJC
Windsor Regional Office.
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derived will greatly aid the identification of the large—
scale dispersion spectrum of waterborne substances.
The Committee anticipates convening a meeting in the
IJC Great Lakes Regional Office, shortly after the Research
Advisory Board's March meeting, to discuss and plan a more
active role in the Board's activities.
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2. Review monitoring practices in general, and on the
Great Lakes in particular.
3. Identify a system of parameters thought to be
appropriate for assessing the development of
eutrophication in the Great Lakes.
4. Take cognizance of the OECD program on Eutrophication
Measurement and Monitoring, and discuss the North
American Project.
These activities have been continuing.
GENERAL RECOMMENDATIONS
 
Several recommendations of a more general nature have
been submitted to the RAB for consideration:
1. The Committee specifically recommended that the
definition of sampling programs as appropriate to
each of the Great Lakes be directed by a task force
including scientists involved in carrying out such
programs. This task force should take into
consideration all past information available for
each of the Great Lakes, and also formulate the
logistic plans to minimize costs of monitoring
programs while optimizing the expected information
output.
Because of the relevance of the tasks of the Land
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Use Activities Reference Group to the responsibilities of
the Standing Committee on Eutrophication, it was recommended
to establish better liaison between the two groups.
3. The Committee recommended further to convene an
ad 299 committee to investigate the use of remote
sensing for assessing eutrophication of the nearshore
area, particularly in regard to the Cladophora
problem. This may also lead into a broader consider—
ation of all the various aspects connected with this
most important inshore problem; the magnitude of the
Cladophora problem is evaluated as being comparable
to that of open water eutrophication, but much less
attention has been given thus far to it.
Further, the Standing Committee on Eutrophication
recognizes that biological aspects other than
eutrophication are not adequately dealt with. None
of the RAB Standing Committees has been given the res—
the re—
ponsibility to specifically address itself to
lationship between major changes of biological com—
munities of the Great Lakes and industrial and municipal
discharges. The Committee therefore recommends that
consideration be given by the RAE to this question.
In regard to specific recommendations, the Committee
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ame
nde
d i
ts
ear
lie
r s
ubm
iss
ion
(cf
. S
eco
nd
Sem
i—A
nnu
al
Rep
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ATTACHMENT A
REVISED RECOMMENDATIONS RE NUTRIENT INPUT AND ITS
RELATION TO THE TROPHIC STAGE OF LAKES
(RAB Second Semi-Annual Report, September 1973, p. 14)
A considerable amount of data on the Great Lakes is
available, but these data lack consistency and the
significant statistics are not identified. While the current
data yield information that could potentially be used to
develop overall lake management policy, there is a lack of
information on specific relationships between certain changes
in nutrient flux and the degree of eutrophication.
Recommendations:
1. The understanding of the relationship between nutrient
inp
ut
and
fer
til
ity
of
lak
es
in
ter
ms
of
alg
al
gro
ups
, a
nd
the
ir
eff
ect
s o
n t
ran
spa
ren
cy,
epi
lim
net
ic
nut
rie
nt
and
hypolimnetic oxygen depletion.
Not only is there concern with nutrient input and
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/or
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e p
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but
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the
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et
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n
the
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t
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vel
Op
and
the
app
ear
anc
e,
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2. Research should be directed toward the near-
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This also will require much more understanding of the
1
E
L
ii
phy
sic
al
fac
tor
s g
ove
rni
ng
the
tra
nsp
ort
and
mix
ing
of
E
nut
rie
nts
in
the
se
wat
ers
.
Fur
the
r,
use
of
ref
ere
nce
t
sta
tio
ns
in
nea
rsh
ore
and
ope
n w
ate
rs
sho
uld
be
eva
lua
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E in regard to detecting changes in eutrophication.
E
3.
Our
abi
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o p
red
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nut
rie
nt
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ima
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y p
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en)
flu
xes
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ir
sea
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s f
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d-
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rce
s t
o t
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lak
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wit
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fus
ed
sources, should be improved.
Nutrient in the above context refers primarily to
:. phosphorus and nitrogen, for attention.
%
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l p
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Lower priority should be given, at this time, to
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-i.
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s t
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s c
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the
se
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4. Sampling, analytical techniques, and routine
laboratory procedures require immediate improvements.
Biological, chemical and mechanical methods all should
considered.
be
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APPENDIX 2
SUMMARY OF FINDINGS OF THE AD HOC COMMITTEE
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 5.
Explore
the
effect
of
viral
and
chemical
pollution of waters on the frequency of
tumours of fish.
6.
Evaluate the significance of the presence of
human and animal Viruses in the water and air
environment.
OCCURRENCE OF VIRUSES
 
Man is the reservoir of a large number of viruses
excreted in feces and/or urine.
These viruses
survive under
environmental conditions and cause infections.
Such human
viruses
include polioviruses,
60 other types of enteroviruses,
about 30 types of adenovirus,
reoviruses,
hepatitis
type A
(infectious hepatitis)
and possibly hepatitis type B
(serum hepatitis).
Viruses are present therefore in sewage influents.
Many
treatment procedures can remove
large quantities of viruses
from
sewage,
but
no
process
removes
all
of
them.
Thus,
viruses
are
present
in
the
effluents
and
in
the
streams
receiving
such
effluents.
Calculated
virus
flow
rates
of
one
million
infective
units
per minute
have
been
reported.
Seven
infective
units
per
each
five
gallons
of
river
water
have
alsobeen
demonstrated.
Furthermore,
effluents
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containing appreciable amounts of solids cannot be disinfected
completely by chemical means. More viruses may be present
within, than on, such solids.
Viruses occur in the environment at levels infectious to
man. We should think of this level in terms of the infection
of one cell. Cellular infection results in replication of
the virus with possible subsequent exposure of man or animal
to hundreds of thousands of infective doses. Experimental
data show thatone and sometimes less than one tissue culture
virus unit can initiate infection in man or animals.
Bacterial indicators of fecal pollution are often not f
present in waters found to contain viruses. In other waters
there is variation in the ratios of fecal coliforms to viruses.
Therefore, bacterial indicators of fecal pollution cannot
be considered adequate indicators of viral contamination.
There are various techniques for the concentration of
 
small amounts of viruses in large volumes of water. The
efficiencies of these methods vary, however, andepend on
the materials present in the water samples.
Ani
mal
was
tes
inc
lud
ing
sec
ret
ion
s a
nd
exc
ret
ion
s o
f l
ive
—
 
 stock, litter contaminated with these materials, infected
carcasses and abattoir wastes constitute a viral pollution
hazard. Apparently healthy animals are slaughtered for human
consumption and may be carriers of Viruses at the time of
slaughter. Potentially contaminated products such as
intestinal contents add to the disposal problem. Many animal
viruses are present in liquid and solid manure and are
capable of survival for long periods in the environment. Such
viruses in liquid or inadequately composted manure are a
source of widespread pollution when disposed on agricultural
land. Aerosols containing viruses are generated and can
travel long distances, possibly resulting in air—borne
transmission of infection to man and animals.
The possibility of air—borne transmission of viral
diseases of man and animal is well recognized. Many viral
diseases of man have respiratory manifestations. Environmental
pollution by air—borne viruses is caused by exhalationof
organisms, expecially in coughing and sneezing; by other body
secretions; by re-entrainment of contaminated droplets;
by rain splash; and by aerosolization from spray irrigation
or sewage disposal plants.
Survival of air-borne viruses is
influenced by ultraviolet light, oxygen tension and relative
humidity. Rainfall may remove significant amounts of
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Bl
oc
ki
ng
the
cyc
le
of
inf
ect
ion
by
bl
oc
ki
ng
shedding of viruses through carriers is
impossible.
Vir
us
spr
ead
by
aer
ial
tra
nsm
iss
ion
is
pos
sib
le
and
rep
res
ent
s a
n a
ddi
tio
nal
haz
ard
.
Vir
use
s c
an
be
dis
per
sed
ove
r l
ong
dis
tan
ces
and
cro
ss
ter
rit
ori
al
and urban limits.
A variety of animal viruses are released in the
env
iro
nme
nt.
Sev
era
l o
f t
hes
e v
iru
ses
are
car
cin
oge
nic
to animals. The possibility that they may be
carcinogenic to man may be dependent on his
exposure to high concentrations of the virus and/or
the presence of chemical enducers present in the
contaminated environment.
Some human viruses cause cancer in experimental animals.
Viruses carcinogenic for animals can also multiply
in mammalian cells.
The incidence of tumours of fish apparently increases
in chemically polluted waters. These waters are also
polluted with human viruses. Carcinogenesis
effected through a combined effect of these agents
is possible.
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 APPENDIX 5
SUMMARY OF FINDINGS OF THE AD HOC COMMITTEE
While viruses are known to be present in large numbers in
sewage and there is reason to believe they are present in
both raw and finished Waters in the Great Lakes Basin, very
little is known regarding the type and quantitative distribution
of viruses within these water systems.
There is also very little exact information about the
conditions under which viruses in the environment cause human
illness.
The types of illness to be expected from viruses in the
environment are unlikely to be explosive epidemics of clearly
defined clinical disease unless there is an unusual technical
failure in'a water treatment and distribution system. The
danger involved is rather that of waterborne viruses resulting
in scattered cases of relatively unobtrusive clinical
dis
eas
e a
cco
mpa
nie
d b
y m
any
asy
mpt
oma
tic
inf
ect
ion
s o
nly
recognized by laboratory tests.
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Viruses capable of waterborne transmission and which
can cause disease in man are the enteroviruses, adenoviruses,
reoviruses, Type A hepatitis, and the agent(s) of infectious
non-bacterial gastroenteritis. These viruses are capable
of causing aseptic meningitis, pleurodynia, pericarditis,
neonatal myocarditis, serous peritonitis, acute
respiratory infections such as coryza and undifferentiated
upper respiratory disease together with hepatitis and
gastroenteritis. The recent increase in the experimental
evidence that some viruses may play a role in human
carcinogenesis has, naturally, further increased concern over
the presence of viruses in the environment and their possible
links with human disease. It must also be emphasized that,
although the potential hazard can be demonstrated to exist
under certain circumstances, the quantitative risk has yet to
be determined.
The Committee concluded:
I. Epidemiological studies to examine the quantitative
relationship between the presence of virus particles
in the environment and human health effects should be
supported. Such studies should include:
a. Examining the health records of new workers in
sewage treatment plants with special emphasis on
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diseases thought to be of viral origin.
b.
Mon
ito
rin
g t
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lth
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per
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s l
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se
proximity to sewage treatment plants for evidence
of virus diseases and comparing this information
with that from similar studies in a control
population.
c.
Stu
dyi
ng
the
liv
er
fun
cti
on
tes
ts
bei
ng
pro
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Steps taken to upgrade the quality of operation of
sewage treatment plants would have the greatest impact on
reducing the discharge of Viruses.
Applied research to
increase their efficiency is required.
Items deserving attention would be:
(i)
(ii)
w (iii)
(iV)
 
better control techniques;
increased settling times — there is evidence that
considerable improvement in the precipitation of
particles would result from longer retention times
and since viruses are usually associated with the
solids, the viruses would also be deposited;
methods to improve the contact between the
disinfecting agent and the virus particle;
if disinfection of sewage is studied and found to be
worthwhile, alternatives to chlorine should be
considered in a search for the most effective and
most ecologically acceptable procedure. Methods of
de-chlorination of the effluent should also be
investigated.
Much information of potential value in many areas of
virus research would be improved if better methods of
sampling, enumeration, and identification were
available for use in field studies where a few virus
particles may be present in large volumes of water.
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While this is an important area of research, no members of
the committee expected quick progress.
Lack of progress was
thought to be due to the great technical difficulties involved
rather than lack of funds, although greater effort and
greater funds were justified considering the relatively
low level of activity in this field in the past.
4. Sources of virus discharges to the Great Lakes,
other than sewage treatment plants, should be studied
and their significance evaluated.
Examples of such sources are:
a.
b.
storm sewers;
animal feed lots;
animal sewage deposited in the watershed;
spray irrigation from sewage lagoons.
Some studies of these sources are
known to be underway (particularly "c"
above) but all are thought to be less of
a hazard to human health than sewage
tr
ea
tm
en
t
pla
nts
.
The
fac
tua
l
bas
is
for
thi
s
judgement is, however, quite small at
this time.
5.
Th
e
at
te
mp
ts
to
"d
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.,
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wh
i
l
e
other
plants
d
i
s
c
h
a
r
g
i
n
g
their
effluents
close
to
waters
used
for
recreation
are
reported
to
attempt
disinfection
only
during
the
summer
months.
Since
the
use
of
agents
such
as
chlorine
to
treat
sewage
effluents
carries
a
potential
hazard
to
aquatic
life,
the
different
approaches
to
the
treatment
of
sewage
effluent
should
be
c
a
r
e
f
ul
l
y
examined.
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